Neurologic sequelae following epidural anaesthesia are uncommon but may have a profound effect on the life of the patient. Details of aetiology and pathology are often vague in reported cases not involving epidural abscesses or haematoma. There is also an impression that severe complications, particularly if iatrogenic causes are implicated, are under-reported. This case report provides a detailed evaluation of a severe prolonged post-epidural limb palsy which was comprehensively investigated.
Neurologic sequelae following epidural anaesthesia are uncommon but may have a profound effect on the life of the patient. Details of aetiology and pathology are often vague in reported cases not involving epidural abscesses or haematoma. There is also an impression that severe complications, particularly if iatrogenic causes are implicated, are under-reported. This case report provides a detailed evaluation of a severe prolonged post-epidural limb palsy which was comprehensively investigated.
CASE HISTORY
A 77-year-old man was admitted for anterior resection for carcinoma of the colon, proctoscopy and injection of haemorrhoids. Pre-anaesthetic examination revealed nothing of significance. Of note in his past medical history he had two years previously been treated for right-sided sciatica by a single-shot epidural injection of bupivacaine 0.5070 and methylprednisolone. At the time there were no neurological signs and computerized axial tomography (CAT) was normal.
Prior to induction of anaesthesia for his colectomy, an epidural catheter was inserted under local anaesthesia at his Tl2-Ll interspace via a 16-gauge Tuohy needle using a loss-of-resistance-to-air technique. The catheter was easily inserted into the epidural space and no paraesthesia was elicited. A total of 10 ml of bupivacaine 0.5070 plain was used intraoperativeIy. The operation proceeded uneventfully in the lithotomy position, and a 20 cm segment of colon with tumourfree margins was resected. A single 2 cm metastatic nodule was found in his liver. His coincidental haemorrhoid problem was treated at the end of surgery, with the patient in the left lateral posItIOn, by injection of phenol in almond oil. Postoperatively anti-thrombotic therapy was commenced with subcutaneous heparin (Minihep) 5000 IU twice daily.
Postoperative analgesia was provided via a continuous epidural infusion of bupivacaine 0.1 070 with fentanyl 6 /-tg/ml at a rate of 5 mllhr. This provided effective analgesia and no bolus was required. The patient was mobilized on the second postoperative day, walking to the bathroom (15 m) and sitting out without assistance. Supplemental analgesia was provided at this stage with diclofenac 75 mg twelve hourly by intramuscular injection into the right gluteal muscle.
On the fourth postoperative day with the epidural infusion still in progress, the patient complained of numbness and loss of power in his right leg. The epidural catheter was removed. He was reviewed by a neurologist who noted almost complete paralysis of the right lower limb with preservation of external rotation. There was extensive sensory loss between Ll-S5, with a strip area at L4-5 where tactile dysaesthesia was present. All haematological and biochemical parameters were normal.
The initial diagnosis was one of postoperative pelvic haematoma involving the lumbosacral trunk and thus the subcutaneous heparin was discontinued. Other possibilities considered included an epidural collection, spinal stenosis and intramuscular injection induced sciatic neuropathy.
An immediate CAT scan of the lumbosacral spine proved normal apart from mild osteophytic changes. There was no evidence of pelvic haematoma or of peridural collection or disc protrusion. A CAT scan, with contrast, of the abdomen and pelvis was also normal.
A magnetic resonance image (MRI) scan, plus contrast, of the lumbosacral spine was performed the following day. It revealed normal vertebral canal and spinal cord dimensions. A follow-up MRI scan ten days later was similarly normal.
Electromyographic (EMG) studies indicated complete denervation of the right quadriceps, right tibialis anterior and right gastrocnemius with profuse denervation activity and no voluntary activity. This electrical evidence implied a severe lower motor nerve lesion affecting most muscle groups in the right leg. A repeat EMG three weeks later was unchanged.
An extensive and detailed nursing review of the preparation of epidural infusion drugs was conducted. Syringes (50 ml) for epidural infusion were replaced twelve times during the postoperative period. On each occasion bupivacaine 0.5070 (Marcain) 10 ml without adrenaline, fentanyl (300 J-tg) 6 ml (Sublimaze) and normal saline 34 ml, drawn from lOO ml bags of 0.9070 Saline (Baxter) were used. All drugs were double checked by staff at the time of preparation and thus an error of drug administration was considered unlikely.
Ensuing treatment involved intensive physiotherapy. Following this there was some sensory recovery which was accompanied by "neurologic" shooting pain. This was treated with some success by the addition of carbamazepine. There was also some improvement of tone and activity in sciatically innervated muscle groups which over a period of months allowed independent walking with a specially fashioned "brace". The quadriceps muscles remained completely flaccid.
This clinical picture remained unchanged until his death from metastatic disease eight months later. As the patient died at home no post mortem was conducted.
DISCUSSION
When a patient presenting for an elective surgical procedure develops an incapacitating disability, the elucidation of the aetiology becomes important to prevent similar events in the future. In this case the complication occurred on day 4 of an otherwise unremarkable postoperative course during the latter stages of an epidural analgesia infusion. The impairment was unilateral, severe and protracted, with the clinical and nerve conduction studies isolating the lesion to the right lumbosacral plexus.
Several aetiological possibilities were considered including epidural factors, pelvic haematoma, surgical trauma, toxic nerve damage by intramuscular or haemorrhoid injection, or that it represented a paraneoplastic phenomenon. Each of these will be reviewed in turn.
Neurological sequelae following epidural anaesthesia are uncommon. Because of the temporal relationship the epidural must be presumed to be an aetiological factor in this case. In an extensive review of the literature Dawkins indicated how infrequently paralysis occurs following lumbar epidural blockade, with seven cases of longterm paralysis in 32,718 epidurals'. Scot! and Hibbard surveyed 505,000 obstetric epidurals in a multicentre retrospective study'. In this series there were 38 single neuropathies only one of which lasted longer than three months. Paraplegia because of putative anterior spinal artery syndrome was reported in one patient, and cord compression from extradural haematoma or abscess in two patients. Lund described one case of paresis of one leg in 10,000 epidurals', apparently due to subarachnoid injection of 2070 hexylcaine. Moore reported one case of bilateral paralysis of the quadriceps muscle of unknown aetiology following epidural injection in 7,286 cases".
There are a number of mechanisms by which epidurals may cause neurological deficit including direct local trauma', extradural haematoma· or abscess formation'. In this case the epidural was inserted aseptically under local anaesthesia prior to induction and no paraesthesia or pain was elicited. Subsequent CAT and MRI evaluation ruled out any extradural collection.
Aggravation of spinal stenosis seemed a possibility given the past history of sciatica. Paraplegia had been reported following epidural analgesia in a patient with undiagnosed spinal stenosis 7, but the unilateral nature of the lesion, the absence of bowel or bladder dysfunction, and the contrast enhanced MRI, specifically performed to pick up evidence of nerve root effacement or other signs of cord compression, excluded this possibility.
Anterior spinal artery syndrome"A usually results in symmetrical paralysis and sensory loss. The presentation tends to be within hours, and there is an association with hypotension and the use of vasoconstrictors in the local anaesthetic solutions. However, in this instance there was no adrenaline in the solution, and haemodynamic parameters remained stable throughout the operation.
Direct toxic effects of local anaesthetic solutions have been reported with a number of agents including chlorprocaine 9 and procaine'o. The onset of neurological symptoms appears to be immediate. On the other hand paresis and sensory deficit due to adhesive arachnoiditis presents gradually some months after epidural injection". The likely cause is chemical contamination of the local anaesthetic solution or of the equipment used. The possibility of inadvertent toxic infusion especially at the time of the last top-up epidural syringe was quite definitively excluded by nurse interview and from the absence in the hospital of potassium (the most likely toxin) in a formulation that might be confused with the other drugs. Furthermore pain on injection would have been expected, and it is most unlikely that the solution would have tracked exclusively to one side, especially when the epidural analgesic effect had been bilateral. There remains a remote possibility that the solution may have been .4naesfhesia and Inlrnsive Care. l'o/. 23, No. 4, August, 1995 contaminated at source.
Bizarre paraneoplastic syndromes may occur with a variety of tumours, but is unlikely to be accountable in this case given the sudden and catastrophic nature of the onset of the impairment and its exclusive confinement to the muscle groups mentioned. The malignancy had been completely excised at surgery except for a small hepatic metastasis and there were no other systemic signs of occult malignancy.
Surgical or retractor trauma again seems very unlikely given the time course and the absence of intraoperative difficulties. Nerve damage due to abdominal retractors has been reported '2 but appears to be rarely implicated. Similarly, haematoma which might have been associated with surgical trauma was excluded by CAT scan.
Although phenol is a reconized neurotoxin, it seems a very unlikely culprit in this instance given the delay in onset after injection (four days), the absence of other tissue toxicity and the extreme unlikelihood of phenol tracking along recognized fascial planes. Such a complication of phenol injection for haemorrhoids has not been reported previously. There was no adverse response to repeat injection for recurrence of haemorrhoids three weeks later.
Intragluteal injection around the sciatic nerve with possible proximal tracking of diclofenac must be considered, given the intramuscular injection was administered six hours before the dysfunction was noted. Although severe pain at the time of the injection would have been expected, it is possible that this could have been masked by the concurrent epidural analgesic infusion. However, the site of injection was only mildly tender several hours later when the infusion has been stopped. Diclofenac and other substances have been reported to cause nerve damage following intramuscular injection lJ •'4 . It is interesting to note that one defence organization recommends injection into the anterolateral thigh 'S , while in this case diclofenac was injected deep into the right buttock, in accordance with the advice proffered by the manufacturers '6 . Perhaps intragluteal injections should be avoided in patients who cannot report pain, e.g. comatose, anaesthetized or those undergoing epidural or spinal anaesthesia.
In conclusion, the aetiology of the unilateral paralysis remains obscure in the described case. There Anaesthesia and Intensive Care. Vol. 23. No. 4. August. 1995 have been occasional reports of neurological deficits of unknown aetiology following epidural anaesthesia ' · I7 • '8 • It is only by continued documenting of these cases that the causative factors may be elucidated.
